SIN-1-induced cytotoxicity in cultured endothelial cells involves reactive oxygen species and nitric oxide: protective effect of sepiapterin.
The purpose of this study was to examine whether tetrahydrobiopterin (BH4), one of the cofactors of nitric oxide (NO) synthase, attenuates endothelial cell death induced by 3-morpholinosydnonimine-N-ethylcarbamide (SIN-1), which is known to produce both superoxide and NO. Endothelial cell death was assessed by the release of intracellular lactate dehydrogenase (LDH). Addition of SIN-1 (500, 1,000 microM) to endothelial cells induced cell death from 6 h after its addition. The SIN-1-induced endothelial cell death was strongly reduced by treatment with carboxy-PTIO, a NO scavenger, or superoxide dismutase (SOD). Iron chelators and hydroxyl radical scavengers also reduced the SIN-1-induced endothelial cell death. Interestingly, the SIN-1-induced endothelial cell death was also reduced by treatment with catalase. Thus NO, superoxide, hydroxyl radical, and hydrogen peroxide are likely to be implicated in SIN-1-induced endothelial cell death. Moreover, pretreatment with sepiapterin, a precursor of BH4 synthesis, reduced the SIN-1-induced endothelial cell death and increased the intracellular BH4 content. Both the protective effect of sepiapterin and the increase in intracellular BH4 content were prevented by co-pretreatment with N-acetylserotonin (NAS), an inhibitor of BH4 synthesis. The protective effect of sepiapterin also was observed when up-take of trypan blue was used as another marker of cell death. These findings suggest that BH4 has a protective effect against endothelial cell death caused by the presence of NO and superoxide. The protective effect of BH4 may at least partly involve scavenging of superoxide or hydrogen peroxide or both, because we and other groups previously found that BH4 has a scavenging activity for reactive oxygen species.